This study critically analyzed the current body of published research on microblogging in education (MIE) to build a deep and comprehensive understanding of this increasingly popular phenomenon. Twenty-one studies on MIE in 2008-2011 were selected based on the selection criteria and analyzed to answer the following questions: What types of research have been published on MIE? How was microblogging used for teaching and learning in these studies? What educational benefits did microblogging have on teaching and learning? What suggestions and implications did the current research have for future MIE research and practices? The analysis suggests that microblogging has a potential to encourage participation, engagement, reflective thinking as well as collaborative learning under different learning settings. The quality of research, however, varies greatly, suggesting a need for rigorous research on MIE. The analysis has implications for MIE practices as well as research and development efforts.
Research questions
This study critically analyzed the research on MIE to answer the following research questions:
1. What types of research were conducted on MIE? 2. How was microblogging used for teaching and learning in these studies? 3. What educational benefits did microblogging have on teaching and learning as identified in these studies? 4. What suggestions and implications did the current research have for future MIE research and practices?
Method
Selection criteria To answer the research questions, a set of selection criteria were established and followed strictly:
1. Research must focus on microblogging in educational settings. Published research on microblogging in media studies, cultural studies or political studies was thus excluded. 2. Research must be empirical studies reporting data derived from actual observations or experimentations. Papers that were solely based on personal opinions or anecdotal experiences were excluded. Theoretical and conceptual pieces were also excluded from the content analysis but were carefully reviewed to strengthen our background knowledge and to broaden the theoretical foundation for developing a general understanding of MIE. 3. Research must evaluate the microblogging-based activities by reporting qualitative or quantitative data in one or more of the following dimensions of learning: learning efficiency (ie, whether learners learn with less time or effort); learning outcomes (ie, whether learners learn
Practitioner Notes
What is already known about this topic • Microblogging has a potential to facilitate learning.
• Research on microblogging has been conducted under different educational settings.
What this paper adds
• What are the characteristics of the current research on microblogging in education.
• How educators and researchers integrated microblogging to achieve different educational goals as identified in these studies. • What are the identified educational effects of using microblogging for teaching and learning. • What are the challenges and suggestions of using microblogging in teaching and learning.
Implications for practice and/or policy • Future research on microblogging in education should go beyond formal higher education settings by considering learning occurring in other settings. • Future research needs to observe and analyze how learners participate and learn in microblogging-based environments over time. • Innovative data collection and analysis methods are needed to understand the interaction and learning that occur in such environments. • Future research is needed to identify effective approaches of microblogging integration.
The second round of search was extended to three major educational databases, Educational Research Information Center, Education Research Complete and Education Full-Text, using the same key words. This search yielded 69 records, and seven more papers meeting the selection criteria were identified and included for further analysis. A third round of search was conducted on Google Scholar to further expand the pool. Key word searches were conducted using "Twitter" or "microblogging" in combination with "learning" or "education" (eg, "twitter" + "learning" or "microblogging" + "education"). The first 10 pages of the results of each combined key word search (approximately 400 results in total) were reviewed, and five eligible papers were identified. Finally, snowball sampling was conducted by examining papers cited in these 19 papers. Two more papers were found and added to the existing pool. As a result, 21 papers published in 2008-2011 were identified and included for the analyses, and 17 of them were refereed papers. Figure 1 illustrates the four phases of search.
Analysis of studies
The majority of the selected studies did not report sufficient statistical information for a metaanalysis. The nature of the research questions also requires a descriptive approach. Therefore, a content analysis was conducted in three phases. During the first phase, we analyzed each study for the following characteristics: settings, participants, sample size, duration of intervention, educational practices (ie, educational goals and educational activities), research types, data types and educational effects. A preliminary table was generated at the end of the first phase of analysis (see Appendix A). We further categorized the research papers by different settings (ie, conferences, K-12 and higher education), learning topics (ie, language, instructional technology/design, new media, business and others), sample sizes (ie, <10, 10-50, 51-100, 101-150 and >150), duration of intervention (ie, <1 day, 1-8 weeks, 9-15 weeks and >15 weeks) and data types (ie, number of posts, examples of posts, categories of posts, surveys/interviews, academic grades and others).
The second phase focused on identifying the common themes of educational practices and educational effects across the 21 studies. Two researchers independently coded the studies for themes and then discussed the possible themes until they reached consensus. The identified themes of Tweeting for learning 785 educational practices were enabling immediate participation, inviting virtual participation, documenting ongoing processes, sustaining interaction and communication, expanding learning content, fostering interactive activities and encouraging informal learning. The themes of educational effects were learning community, participation and engagement, reflective thinking and collaborative learning. In the third phase, we identified the challenges and suggestions for MIE in the 21 studies, which were presented and discussed in detail in the results section.
Results
A review of the 21 papers reveals that microblogging has been used to facilitate well-structured formal learning activities as well as to support a more digitalized, flexible and free mode of learning beyond the classroom (Greenhow, Robelia & Hughes, 2009 ). This section discusses the characteristics of the research studies, how microblogging was integrated in educational settings and the reported educational effects and challenges.
Characteristics of the research studies
Data derived from the first phase of analysis revealed the characteristics of MIE research in terms of settings and participants, sample size, duration of intervention and research type and data type.
Settings and participants
As indicated in Table 1 , two of the studies explored how conference attendees used microblogging in conferences and one was about students learning literacy in K-12 settings. The majority of the studies (18 out of 21) examined microblogging integration in higher education. Four were in language classes, and the rest of the studies were mainly conducted in social science classes on the topics of instructional design, new media, marketing and so on (see Table 2 ).
Sample size
Three studies did not report the sample size. The sample sizes of the rest 18 studies varied greatly, ranging from 8 to 1641. Among them, seven studies had a sample size of less than 50, and 10 studies over 100 (see Table 3 ).
Duration of intervention
Except for two studies that did not provide such information, the duration of intervention varied from about an hour to two semesters (See Table 4 ). The use of microblogging during conferences 22 major refereed academic journals Three major educational databases Google Scholar search
Snowball sampling
Step 1
Step 3 Step 2
Step 4 21 papers total 7 7 5 2 Tweeting for learning 787 was usually limited by the length of the conferences or presentations. The duration was 74 minutes in one study and 9 days in the other study. Eight of the studies that conducted in higher education lasted no more than 8 weeks, seven studies lasted 14 to 15 weeks and the other two studies lasted two semesters.
Research type and data type Among the 21 studies, only one was an experimental study. The rest were descriptive studies that were aimed at finding out "what is" and involved gathering data that described events (Knupfer & McLellan, 1996) . There were mainly three types of data collected across the studies: number of microblogging posts, content of posts and survey or interview responses (see Table 5 ). More specifically, the number of posts was examined in 14 studies. Five studies provided selected examples of posts, and six conducted content analysis by coding the posts into thematic categories. Only one of the six studies (Elavsky, Mislan & Elavsky, 2011) , however, checked the intercoder reliability. Surveys or interviews were conducted in 15 studies, among which, only one study (Lowe & Laffey, 2011) reported the survey reliability. Data presented in some studies were very limited. For example, three studies only reported the number of posts, and one study was purely based on observation and selected examples of tweets (see Appendix A).
Educational practices
An analysis of the educational practices (educational goals and educational activities) across studies revealed how educators and researchers integrated microblogging to achieve different educational goals. In this section, major themes were presented to illustrate how the activities changed the four interrelated dimensions of learning: who is participating, when to learn, what to learn and how to learn.
Who is participating
Microblogging changes who is participating in learning by allowing immediate and wide participations. Studies showed that microblogging can be used to enable interactions between audience and speakers in a live event or to encourage virtual participations from people worldwide.
Enabling immediate participation. In some studies, microblogging was used as a back channel in a live event to encourage immediate participation from the audience (Elavsky et al, 2011) . It was argued that the single speaker paradigm, which was typical in traditional lectures or conference (2008) presentations, limited the presenter-audience interaction (Elavsky et al, 2011; Ross, Terras, Warwick & Welsh, 2011) . There were often problems such as lack of feedback, nervousness about asking questions and so on. Microblogging made it easy for the audience to ask questions, have discussions, share resources (Ebner, 2009b; Ross et al, 2011) and create shared comments on learning materials (Ebner, 2009a) . Such immediate participation provides a means for the audience to actively interact with the content and also allows presenters to respond dynamically to audience's reactions.
Inviting virtual participation. Microblogging extends the participation beyond the classroom or conference room by engaging those who are not physically present. Virtual networks of learning may be formed with learners, practitioners, professionals and other interest groups. In Rinaldo, Tapp and Laverie's (2011) study, the professor's tweets in a consumer behavior course received attention from a few companies, who started to follow the professor's tweets, thus creating an expanded learning community. Such virtual participations were particularly valuable in literacy and language learning, where using the language for real communication was crucial (Antenos-Conforti, 2009). Waller (2010) used Twitter to engage a group of struggling writers in authentic literacy practices. Students who were encouraged to use Twitter to communicate their thinking with the class received replies from not only their classmates but also followers from outside of the class. Waller reported that students enjoyed writing for real audience and were excited about publishing their thoughts for others to read. It is unknown, however, whether the activity improved the students' writing skills. In another study (Borau, Ullrich, Feng & Shen, 2009 ), Twitter was used to provide opportunities for learners to practice the target language in authentic environments. In their study, nearly half of the students reported that they had communicated with native speakers on Twitter, whom they may not have access to otherwise. Borau and colleagues concluded that the activity helped learners develop communicative and cultural competences in language learning but not strategic competence.
When to learn Thanks to the convenience and flexibility of microblogging, learning can happen beyond prescheduled class times, and learners' time on task may be significantly expanded by opportunities of spontaneous and sustained learning.
Documenting ongoing processes. Wright's (2010) study illustrated the great benefits of microblogging for documenting ongoing processes and just-in-time thoughts. In his study, eight graduate students in teacher education were asked to tweet three times each workday in response to their experiences of teaching and a list of questions such as "what do my students say about their learning right now?" and "what do I need to overcome or solve?" This activity encouraged students to share and reflect upon their teaching experiences. According to Wright (2010) , because Twitter was accessible via mobile phones, tweets could be sent when students were "walking in corridors," "in cars at the end of the teaching day" or "during lunch breaks" (p 261) as the thoughts occurred. As a result, learning took place in dots of actions that were composed of small, discrete moments rather than in a linear and sequential manner (Ihanainen & Moravec, 2011) .
Sustaining interaction and communication. Microblogging serves as an excellent informal route for sustained interaction and communication. A few studies examined how instructors used microblogging for extended communication beyond the classroom, such as posting learning materials (Lowe & Laffey, 2011; Rinaldo et al, 2011) or announcing events and assignments (Perifanou, 2009 ). In Lowe and Laffey's (2011) study, the instructor used Twitter in a marketing class to post updates on recent marketing events, contemporary marketing issues and examples of key concepts. Students were able to access and exchange ideas about the updated information and materials in a timely manner. In this way, microblogging enabled sustained engagement
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What to learn When learners are connected via microblogging, the content of learning is no longer limited to the materials provided by the instructor. Everyone in the virtual learning community may serve as information provider as well as information consumer and knowledge constructor.
Expanding learning content. Lowe and Laffey (2011) believed that microblogging allowed educators to bring real-world marketing concepts to the class in a timely fashion because it provided instantaneous access to the up-to-date news stories. When microblogging was solely used for instructors to post information, however, students were not actively engaged, and did not respond often to the instructors' tweets (Lowe & Laffey, 2011) . In contrast, students participated actively when they were invited to contribute and share information and resources (Dunlap & Lowenthal, 2009; Perifanou, 2009 ). In some cases, microblogging allowed students to get involved in a larger community and connected with the professionals in the field. Rinaldo et al's (2011) study provided such an example: some students in a consumer behavior class started to follow the professionals or companies' tweets and shared relevant tweets with the entire class. Students learned from the experience how marketing professionals used social media to monitor customer reactions in real world.
How to learn
Microblogging is a hybrid platform that facilitates both online and offline communication (Antenos-Conforti, 2009 ). Such an environment is particularly suitable for designing social learning experience grounded in social constructivism (Vygotsky, 1978) , distributed cognitions theory (Pea, 1997) and connectivism (Siemens, 2005) . Many studies used microblogging to enhance social learning opportunities and reported improved interactions.
Fostering interactive activities. Microblogging was sometimes used to create synchronous class activities. In McWilliams, Hickey, Hines, Conner and Bishop's (2011) study, Twitter was integrated in a literacy class, where students were asked to tweet as their assigned characters in a play to develop understandings of these characters. Similarly, Perifanou's (2009) study reported how a teacher in a foreign language classroom created micro-gaming language activities to enhance students' motivation and collaboration. An example of such activities was digital storytelling, where students took turns to create a digital story in the class microblogging space.
Encouraging informal learning. In some other studies, microblogging was adopted to encourage asynchronous communication and informal learning beyond the formal classroom learning.
Microblogging was often used in massive open online courses in combination with other social networking tools to aggregate information (Kop, 2011; Kop, Fournier & Mak, 2011; de Waard et al, 2011) . With microblogging, students had discussions on proposed themes (Holotescu & Grosseck, 2009) , expressed ideas about class subjects, asked questions, shared materials or helped each other with the assignments (Dunlap & Lowenthal, 2009; Perifanou, 2009) , leading to increased social interactions and collaboration. Junco, Heiberger and Loken (2011) reported that students asked more questions and engaged with faculty more when they were on Twitter than on an alternative social learning environment-Ning. In Kop et al's (2011) study, participants ranked Twitter as the most important tool for interaction and communication in the massive open online course.
Educational effects
Learning community The formation of a learning community is a dominant theme across studies. The concept of a learning community is associated with the social view of learning, which values the collective 790 British Journal of Educational Technology Vol 43 No 5 2012 and collaborative aspects of learning. Though microblogging is not specifically designed for conversations, conversations occur when people use the @ symbol to respond to each other. Such conversations are perceived as a marker of "social coherence and community forming" (Borau et al, 2009, p 84) . Ebner, Lienhardt, Rohs and Meyer (2010) argued that microblogging allowed users to be virtually present and involved in a community without time and space restrictions. Consistently, researchers found that microblogging increased student-instructor and studentstudent communication, enhanced social presence, built a strong learning community and largely reduced the sense of isolation among student groups (Dunlap & Lowenthal, 2009; Ebner & Maurer, 2009; Wright, 2010) .
Participation and engagement
Increased participation and engagement is another shared theme among the 21 studies. Researchers found that when microblogging was incorporated into learning activities, students participated at a higher level than they would normally do (Ebner et al, 2010) . Student interactions via microblogging led to "a culture of engagement" and a "deepening of their interpersonal connections" (Junco et al, 2011, p 129) . According to Kop (2011) , the increased level of presence and involvement enhanced the depth of learning and subsequently the learning experience.
The increased participation and engagement may be attributed to several reasons. First, microblogging offered students a convenient channel to express their ideas. According to Junco et al (2011) , the integration of Twitter as a communication tool encouraged participation from some students who otherwise may not be active participants in class. Second, microblogging provided students with opportunities to communicate virtually at any time. As a result, students' engagement with the course content or relevant activities was extended beyond the limited class time.
For example, with the aid of microblogging, the instructor's brief digression in class could trigger an in-depth discussion lasting several weeks (Elavsky et al, 2011) . Finally, once a microblogging community was formed, the social networking factors sustained participants' willingness to stay connected (Antenos-Conforti, 2009) and maintain the communication even after the original learning tasks had been completed. It was evidenced that learners remained active even after the course had ended, communicating and interacting with facilitators or other participants (Dunlap & Lowenthal, 2009; Holotescu & Grosseck, 2009 ).
Reflective thinking A few researchers investigated different ways that microblogging was used to encourage reflective thinking, in particular, just-in-time reflections. With the help of mobile devices, users can post and share updates anywhere anytime. The exchanges are automatically recorded online, making it easy to review them in the future. In Wright's (2010) study, students used Twitter to record and share their questions, thoughts, doubts as well as exciting moments during their teaching practices anytime in a day. The ability to instantly record and share their thoughts facilitated the generation and development of ideas. In addition, with microblogging, students were able to continue writing about a topic over a longer period of time, leading to a deeper level of reflection (Ebner & Maurer, 2009 ). The 140-character limit is viewed as an advantage by some researchers because it requires participants to write succinctly by focusing on the key points. In Wright's (2010) study, students reported that they had to think more in-depth about the content because the 140 characters forced them to write clearly and concisely.
Collaborative learning
Microblogging was used in the classroom to support collaborative activities (McWilliams et al, 2011; Perifanou, 2009 ), such as having book discussions, organizing study groups and so on (Junco et al, 2011) . Among all the studies, Junco et al's study is the only one that examined the Tweeting for learning 791 effects of microblogging-based activities on student learning outcomes. By comparing students' grades between the experimental group, in which Twitter was incorporated, and the control group, they concluded that the grades of the experimental group were significantly higher than those of the control group. Junco et al (2011) noted, however, the increases in grades may be explained more by the instructor's overarching attitude about teaching and learning than the microblogging technology itself. They called for future research taking into consideration of other variables that might have impacted students' grades.
Challenges of using microblogging
The 21 studies identified several major challenges when microblogging was integrated in educational settings. The first challenge was participants' unfamiliarity with microblogging. Though microblogging was gaining popularity, according to the Pew Internet Project surveys (Lenhart, Purcell, Smith & Zickuhr, 2010) , only 8% of 12-to 17-year-old Internet users used Twitter, and only 19% of adult Internet users used Twitter or similar services to post updates or view others' updates. Studies suggested that many learners were not familiar with Twitter and found it difficult or even intimidating to use (Agherdien, 2011; Costa, Beham, Reinhardt & Sillaots, 2008; Rinaldo et al, 2011) . The reluctance to learn or use the technology limited the scope of interactivity afforded by microblogging (Lowe & Laffey, 2011) . As a result, some researchers suggested finding out creative ways to convince students of Twitter's benefits or establishing rewards to encourage its use (Rinaldo et al, 2011) . Furthermore, despite of its affordance in facilitating communication, microblogging can sometimes lead to "an unwieldy information flow, known as information overload" (Ebner et al, 2010, p 98) . The noise information posted online can be distractive (Holotescu & Grosseck, 2009 ), and some students may feel it is a waste of time reading posts containing less useful information (Rinaldo et al, 2011) . Additionally, research consistently showed that only a small percent of participants actively contributed to the microblogs (10 out of 150 attendees in Ebner's, [2009b] study, 23% of the registered members in the Digital Resources in the Arts and Humanities conference in Ross et al's [2011] study, 40-60 individuals out of 1616 in Kop's [2011) ] study), while the majority were lurkers. Antenos-Conforti's (2009) study had similar findings. In her study, though some students tweeted actively, 12 out of 22 students did not reach the minimum number of tweets required by the instructor. It is unclear why this happened and how to encourage participation from this group of learners. Finally, though the 140-character limit was viewed as a valuable feature by some researchers, others believed that it posed challenges to learners because it required the ability to focus and express oneself explicitly (Ebner et al, 2010) . The length limit may also have made microblogging inappropriate for certain activities, especially those requiring elaborated reflection on complex ideas (Rankin, 2009) . Clearly, future research is needed to address these challenges.
Suggestions on educational use of microblogging
Researchers provided a few suggestions for educators who are interested in incorporating microblogging into teaching. Though these suggestions are yet to be proven as effective, they serve as useful guidelines for designing microblogging-based learning activities. Dunlap and Lowenthal (2009) offered the following five guidelines based on their experience: establishing relevance for students, defining clear expectations for participation, modeling effective Twitter use, building Twitter-derived results into assessment and continuing to actively participate in the Twitter community. Lowe and Laffey (2011) suggested using hashtags and shortened links in tweets, and made several pedagogical recommendations for Twitter integration, including communicating with students the rationale of using Twitter, avoiding over tweeting and information overload, weaving important tweets into lecture and class discussion and using tweets to supplement and back up course material. Finally, Holotescu and Grosseck (2009) cation for evaluating students' participation in microblogging-based courses and using microblogs in combination with other collaborative technologies.
Suggestions for future research
This section discusses the limitations of the current research in MIE and suggests possible directions for future research. First, the majority of the studies were conducted in formal higher education settings, and few examined the educational use of microblogging in other settings (eg, K-12 or corporations). Additionally, the microblogging activities were very often incorporated as an extension or supplement of formal classroom learning. How learning takes place in naturally formed microblogging communities is largely unknown. More research is needed to investigate microblogging in various educational settings, including formal, informal, higher education, K-12, corporate, community of practitioners, emerging online learning communities, just-intime training and so on. Such efforts will deepen our understanding of how learning occurs in microblogging-based environments and what types of learning microblogging promote. Second, most of the current studies were conducted over a limited period of time, usually several weeks. Compared with face-to-face communication, meaningful interactions in CMC require extra time to occur because the text-based asynchronous environments may negatively influence the creation of a productive social space (Kreijns, Kirschner & Jochems, 2003) . The integration of microblogging may not lead to any noticeable benefits in the short term because it takes time for community to form and for knowledge to accumulate. Other factors such as learners' unfamiliarity with the technology may also prevent learners from getting immediately engaged. Additionally, research conducted in a short period of time fails to capture any lasting impact of the interventions. To better understand MIE, future studies need to observe how learners participate and learn for a relatively long time.
Third, more MIE research with methodological and scientific robustness is highly needed. According to Furlong and Oancea (2005) , explicitness in designing and reporting is essential to make the research peer-reviewable, and it is important to pay systematic attention to details in the design and the reporting of research. The analysis revealed, however, a number of MIE studies provided limited information on participants and settings, implementation procedures, or types of data collected and analyzed. Establishing trustworthiness is also fundamental in judging research quality, and it concerns about reliability, groundedness, plausibility and so on (Furlong & Oancea, 2005) . Unfortunately, few reviewed studies checked interrater reliability for content analysis or survey reliability when survey instruments were used. These problems undermine the quality of the research, making the findings less persuasive or generalizable to other circumstances. Finally, the methods adopted for data analysis have been limited. Innovative research methods are needed to understand such issues as how the conversation evolves and how participants learn over time.
For example, many studies relied on participants' self-report by conducting one-time interviews or surveys at the end of the intervention. We believe, however, that methods providing ongoing evaluation of learners' experience are needed to capture the change in the directions and levels of engagement over time. Similarly, coding posts into themes or categories are necessary to understand the tweets. But such analyses only informed us "what was talked about and how often, but did not illuminate how the subject was engaged nor to what end" (Elavsky et al, 2011, p 228) . Powerful data analysis methods, such as educational data mining (eg, Hung & Zhang, 2008 and social network analysis (Hansen, Shneiderman & Smith, 2010) , may help reveal how communication and learning occur via microblogging and build predictive models based on learners' ubiquitous learning behaviors. Fourth, only one of the studies was experimental in nature, and all the rest were descriptive. This is consistent with Shih, Feng and Tsai's (2008) finding that descriptive research was a common trend in the field of e-learning. Admittedly, descriptive research plays an important role in edu-Tweeting for learning 793 cational research and often illuminates knowledge that we might not otherwise be aware of. The data collected from descriptive research could be used to recommend new approaches of technology integration (Knupfer & McLellan, 1996) . To develop effective practices that improve learning, however, experimental and developmental research is also needed to examine the effectiveness of the recommended educational approaches.
Finally, most studies described what happened when microblogging was incorporated into the classrooms. But how to improve the effectiveness of microblogging integration was not thoroughly studied. Many factors may contribute to the learning experience. For example, the types of instructor's tweets can influence students' perception of instructor credibility (Johnson, 2011) . How instructors provide guidance and how learners post may also impact the learning processes. Therefore, future research needs to explore factors that inhibit or enhance the effectiveness of microblogging-based activities and investigate how to provide appropriate instruction, facilitation and evaluation throughout the activities. Possible questions for future research are: "What factors affect learners' engagement/learning in a microblogging-based activity?"; "How to design activities that weave microblogging conversation into classroom learning without causing information overload?"; "How to structure the activity to prompt active reflection and collaboration?"; "How should the instructor guide and support the learning processes?"; and "How to evaluate the social, collaborative and process-based learning that occurs in such activities?"
Conclusion
With microblogging, users can share an idea instantly, exchange information in real time and get connected with virtual communities worldwide. This has made it ideal for spontaneous, immediate and sustained communication. This study was conducted five years after Twitter was first launched. Given the rapid growth of learning technologies, reviewing and critiquing the research over the past five years is critical to build a foundation for our knowledge base and to guide future research and practices of MIE. The analysis of the MIE research illustrates that microblogging provides immense opportunities to extend learning beyond the classrooms and blur the line between formal and informal learning. However, the differences among the identified studies in terms of settings, sample size, duration and quality have made it challenging to compare and synthesize the findings across the studies. The analysis, therefore, has led to limited conclusive results. Future research is needed to confirm the existing findings and address the fundamental questions of how learning occurs in microblogging-enhanced environments, what factors affect the learning processes, what has been learned and how to support effective learning in such environments. Students felt using Twitter increased their sense of involvement and overall satisfaction with the course.
Appendix A
But the resistance to use Twitter also existed.
*Ross et al (2011)
Descriptive Data from survey on the most active participants, number of tweets, content of tweets (tweets were coded for frequently used words and categories; no reliability check)
Using Twitter as conference back channel increased interaction between speaker and audience as well as between local and remote participants.
*Non-refereed papers
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